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ABSTRACTED-PUB-NO: WO 2004012295 Al 
BASIC-ABSTRACT: 

NOVELTY - A lithium secondary battery which comprises a positive 
electrode, a negative electrode made of artificial or natural graphite and a 
nonaqueous electrolytic solution comprising an electrolyte dissolved in a 
nonaqueous solvent which contains 0.1-20 wt% of a cyclohexylbenzene 
having a halogen atom bonded to the benzene ring, is new. 

USE - The Li-secondary battery is for use as a power source in miniaturized 
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computers. 

ADVANTAGE - This Li-secondary battery exhibits a large electric capacity 
and excellent cycle properties. 

EQUIVALENT-ABSTRACTS: 

ELECTRICAL POWER AND ENERGY 

Preferred Battery : The cyclohexylbenzene having a halogen atom bonded to 
the benzene ring is represented by general formula (I). 

X = halogen atom bonded to any position of the benzene ring 

The cyclobenzene (I) is l-halogeno-4-cyclobenzene. The amount of the 
cyclohexylbenzene contained in the nonaqueous solution is preferably 0.5 - 
5 wt% of the non-aqueous solution. The nonaqueous solvent is a 
combination of a cyclic carbonate and a chained carbonate, a combination of 
a cyclic carbonate and a lactam, or a combination of a plurality of cyclic 
carbonates and a chained carbonate. The nonaqueous solvent contains 
vinylenecarbonate. The artificial or natural graphite has a crystalline 
structure having an interface distance between the (002) lattice faces lying 
between 0.335 and 0.340 nm. 

A nonaqueous solvent was prepared from a mixture of ethylene carbonate 
and diethylcarbonate (volume ratio = 3 :7). LiPF6 and l-fluoro-4- 
cyclohexylbenze were dissolved in the nonaqueous solvent so as to obtain a 
nonaqueous electrolytic solution containing 1M/1 of LiPF6 and 0.20 wt% of 
1- fluoro-4-cyclohexylbenze. l-Methyl-2-pyrrolidone was added to a 
mixture of LiCo03 (80 wt%), as a positive electrode activated substance, 
acetylene black (10 wt%) and polyfluorinated vinylidene (10 wt%). The 
resulting mixture was coated on an Al-foil, dried, press-molded, and then 
heat-treated so as to obtain a negative electrode. l-Methyl-2-pyrrolidone was 
added to a mixture of artificial graphite (90 wt%) and polyfluorinated 
vinylidene (10 wt%), and the resulting mixture was coated on copper foil, 
dried, press-molded, and then heat-treated so as to obtain a positive 
electrode. The above electrolytic solution was filled in a battery case 
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containing the positive and negative electrodes and a separator so as to 
obtain a coin battery. The coin battery had a discharged capacity retention of 
92.9 % and excellent low- temperature properties. 

TITLE-TERMS: LITHIUM SECONDARY BATTERY POWER 

SOURCE MINIATURE COMPUTER COMPRISE 
POSITIVE ELECTRODE GRAPHITE NEGATIVE 
ELECTROLYTIC SOLUTION CONTAIN 

DERWENT-CLASS: E14L03X16 

CPI-CODES: E10-H04; E10-H04A1; E35-S; E35-V; E35-W; 

L03-E01B3; L03-E01C2; L03-E01C4; 

EPI-CODES: X16-B01F1; X16-J02; X16-J08; 

CHEMICAL-CODES: Chemical Indexing M3 *01* Fragmentation Code 

GOO G030 Gill G563 H6 H601 H641 Ml 
M113 M280 M320 M414 M510 M520 M531 
M541 M782 Q454 Q615 R023 R024 Specific 
Compounds RAD25N Registry Numbers 844052 

Chemical Indexing M3 *02* Fragmentation Code 
A103 A427 A940 C108 C730 C801 C802 C803 
C804 C805 C807 M411 M782 Q454 R023 R024 
Specific Compounds RA9TC6 Registry Numbers 
677620 

Chemical Indexing M3 *03* Fragmentation Code 
A103 A425 A940 C108 C550 C730 C801 C802 
C803 C804 C805 C807 M411 M782 Q454 R023 
R024 Specific Compounds RA3TEY Registry 
Numbers 384434 

Chemical Indexing M3 *04* Fragmentation Code 
A103 A428 A940 A980 C108 C550 C730 C801 
C802 C803 C804 C805 C807 M411 M782 Q454 
R023 R024 Specific Compounds RA0I7X 
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Registry Numbers 224407 

Chemical Indexing M3 *05* Fragmentation Code 
G011 G012 G013 G030 Gill G563 H6 H600 
H601 H603 H641 Ml Ml 13 M280 M320 M414 
M510 M520 M531 M541 M782 Q454 Q615 
R023 R024 Markush Compounds 012277401 

SECONDARY-ACC-NO: 

CPI Secondary Accession Numbers: 2004-071342 
Non-CPI Secondary Accession Numbers: 2004-143433 
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